Methods: A multiple-baseline study is being used.
Usual care data is being collected prior to the start of the intervention at each of three sites. The intervention is delivered by radiation therapists consulting with patients prior to their treatment planning and on the first day of treatment. The intervention focuses on providing sensory and procedural information to patients and reducing pretreatment anxiety. Recruitment is occurring in three states in Australia. Eligible participants are patients who have been referred for radiotherapy to treat breast cancer. 200 patients will be recruited during a usual care phase and, thereafter, 200 patients in the intervention phase. Measures will be collected on four occasionsafter meeting with their radiation oncologist, prior to treatment planning, on the first day of treatment and after treatment completion. The primary hypothesis is that patients who receive the radiotherapy preparatory intervention will report a significantly greater decrease in psychological distress from baseline to prior to radiotherapy treatment planning in comparison with the usual care group. Secondary outcome measures include concerns about radiotherapy, patient knowledge of radiotherapy, patient preparedness and quality of life. Patient health system usage and costs will also be measured. Multilevel mixed effects regression models will be applied to test for intervention effects.
INTRODUCTION
Worldwide, breast cancer is the most common cancer affecting women. 1 Evidencebased recommendations suggest that approximately 48% of all people diagnosed with cancer and 83% of all people diagnosed with breast cancer should receive radiotherapy at some stage during their illness. 2 3 However, the average radiotherapy utilisation rate in Australia for all cancers is 38% and at least 18 000 patients did not receive potentially beneficial radiotherapy in 2012. 4 Inadequate referral, lack of access to treatment facilities and refusal of treatment by patients have been attributed to reasons for patients not receiving radiotherapy. 2 Patients may decline treatment because they lack knowledge of radiotherapy [5] [6] [7] [8] and fear treatment and its associated side effects. 9 Information and support needs of breast cancer patients D'Haese et al 10 reported that patients prefer to receive information staggered over time. Halkett et al 11 mapped the specific radiotherapy-related information that patients desire and demonstrated that information needs peak at the time of treatment planning and
Strengths and limitations of this study
▪ This is the first multiple-baseline study testing the effectiveness of an innovative radiotherapy preparatory intervention to reduce patient psychological distress before treatment. ▪ This study is based on our pilot work and in being tested at three sites across Australia. ▪ The cost effectiveness of this intervention will also be determined.
again prior to treatment. Patients express a need for information about procedures, their role, any pain or discomfort they might experience and side effects. Also, there is growing evidence to suggest that the psychosocial needs of patients with cancer are not adequately met 12 and that psychological morbidity is underrecognised and undertreated, despite effective treatments being available. 13 Untreated comorbid psychological conditions can be detrimental to patients in terms of pain and physical functioning 14 and lead to higher medical costs and longer hospital stays. 15 Halkett et al 16 conducted a longitudinal study of patients with breast cancer as they proceeded from referral to radiotherapy until after treatment completion and found that prior to treatment planning 30% (37/123) of women had clinically relevant levels of anxiety 17 and 10% had clinically relevant levels of depression. After treatment planning, 26% of patients continued to have clinical levels of anxiety and 10% had clinical levels of depression. After starting treatment anxiety levels did not change.
Inadequate communication and information provision increase patient anxiety, reduce the patient's sense of control and confidence in health professionals and, in some cases, lead to people declining treatment that might otherwise improve their chance of survival. 18 Whereas, sufficient and timely information provision increases patient satisfaction and reduces psychological distress. 19 Roles of health professionals in radiotherapy Information provision within radiotherapy departments is inconsistent in terms of who provides information and how and when information is provided. 20 Radiation oncologists initially consult patients and provide education. Radiation oncology nurses guide patients in managing side effects and play a role in providing education. Radiation therapists also provide information and support during treatment. 21 However, the most appropriate education strategy prior to radiation therapy remains unclear. Standardised procedures are not followed by radiation therapists who provide information and it may be delivered when the patient is on the radiotherapy treatment table during treatment planning or treatment. 20 This method of information delivery is not the optimum way to deliver education because patients are unlikely to recall the information provided and it does not allow radiation therapists to address pretreatment anxiety.
Preparing patients for potentially threatening procedures such as radiotherapy A recent systematic review on interventions for preparing patients for chemotherapy and radiotherapy highlighted the need for rigorous studies to provide further evidence to guide the preparation of patients for radiotherapy. 22 Although a number of researchers have developed information resources (eg, videos and written information) for patients who require radiotherapy, [23] [24] [25] [26] the aim of these studies has been to provide general information about radiotherapy and side effects rather than specific information on what to expect at each stage and focusing on addressing patients' anxiety. A significant reduction in anxiety was found in one study after providing patients with an educational video; however, this reduction in anxiety was only recorded after the treatment began rather than at the time of radiotherapy treatment planning or prior to start of the treatment. 24 The anxiety levels and fear that patients experience prior to radiotherapy indicate that it is perceived to be a threatening procedure. This suggests that radiotherapy education might best be approached using Level I evidence on preparing patients for threatening medical procedures from other areas of health. This evidence suggests that preparation for threatening medical procedures should include: (1) sensory and procedural information and (2) techniques for addressing treatment related concerns and anxiety. [27] [28] [29] [30] Sensory information relates to informing patients about how they are likely to feel during treatment planning and treatment; procedural information relates to describing the procedure they will undergo. Research demonstrates that preparation comprising these components assists in improving health outcomes and is more effective in reducing patient anxiety levels than other interventions. [27] [28] [29] [30] Aranda et al 31 found that when an educational intervention, consisting of sensory and procedural information and anxiety reduction strategies was provided to chemotherapy patients using a randomised controlled trial, patients in the intervention group had significantly lower sensory/psychological ( p=0.027) and procedural ( p=0.03) concerns after starting chemotherapy. Patients who had elevated levels of distress and received the intervention also indicated a significant decrease in distress at this time ( p=0.035).
Currently, in some radiation oncology sites in Australia, radiation therapists are not involved in providing patients with information until they are already on the treatment table. 20 During our observations of usual care we found that information provided does not comply with the literature on preparing patients for threatening procedures, very little sensory or procedural information is given (if at all) and radiation therapists do not spend time eliciting or addressing patients' fears and concerns. 32 Furthermore, radiation therapists often do not have the opportunity to follow patients up when they start treatment or provide continuity of care. Applying this evidence to a radiotherapy population is necessary to determine whether the introduction of such an educational intervention, which focuses on procedural and sensory information and addresses treatment related anxiety, similarly reduces patients' levels of psychological distress.
Aims of the Radiation Therapy Prepare Trial
The Radiation Therapy (RT) Prepare Trial aims to examine the effectiveness of an innovative radiotherapy preparatory intervention, consisting of two one-on-one educational sessions, delivered by radiation therapists to: (1) reduce patient psychological distress before treatment; (2) reduce specific concerns about radiotherapy; (3) increase patient knowledge of radiotherapy and (4) increase patient preparedness for their treatment planning appointment and treatment using a multiplebaseline design trial. The cost effectiveness of this intervention will also be determined.
Primary hypothesis
Patients who receive the radiotherapy preparatory intervention will report a significantly greater decrease in psychological distress from baseline to the first follow-up data collection (conducted prior to radiotherapy treatment planning), in comparison with the usual care group.
Secondary hypotheses 1. Patients in the intervention group will report a significantly greater decrease in psychological distress in comparison with the usual care group from baseline to the second follow-up data collection (conducted prior to the first treatment). 2. Patients in the intervention group will report a significantly greater reduction in concerns about radiotherapy and a significantly greater increase in knowledge of radiotherapy and preparedness for their treatment planning appointment and treatment compared with patients in the usual care group from baseline to (A) follow-up 1 and (B) follow-up 2. 3. Patients in the intervention group will experience better outcomes, as measured by the incremental cost per quality adjusted life years (QALY), during and after treatment compared with the patients in the usual care group. 4. Patients in the intervention group will utilise less healthcare resources compared with patients in the usual care group from baseline to (A) follow-up 1 and (B) follow-up 2.
Pilot study
In 2008, the multidisciplinary project team began developing the proposed intervention to address the information needs identified and reduce psychological distress. The team included representatives from radiation oncology, behavioural science, clinical psychology and psychiatry, general practice, nursing and a consumer. Ten radiation therapists were trained in delivering the intervention package. Postworkshop evaluation surveys showed that radiation therapists were highly satisfied and found that these workshops assisted them to deliver the education sessions effectively. The pilot study demonstrated that this intervention is clinically feasible and acceptable to health professionals and patients. 33 For our pilot randomised controlled study, we recruited 122 participants at a single site. 34 Sixty-four participants received the intervention and 58 received usual care.
After the first intervention, at the time of CT planning patient anxiety was significantly lower in the intervention group ( p=0.048). Patients concerns about radiotherapy were also significantly reduced ( p=0.001). Patient knowledge in the intervention group was also higher at the time of CT planning ( p<0.001). 34 These findings support moving the intervention into a larger and adequately powered study.
METHODS

Trial design
A multiple-baseline methodology (time series design) is being used to trial this intervention. Multiple-baseline designs are advocated when undertaking health services research interventions that seek to change clinician behaviour. 35 This method will demonstrate whether (1) a change in psychological distress and knowledge has occurred, (2) the change is a likely result of the intervention and (3) the change is statistically significant and clinically relevant. 35 This methodology facilitates a systematic comparison of preintervention and postintervention measures while controlling for other factors 36 and the outcome measures can be measured reliably on repeated occasions. 37 38 The use of this design will enable us to be more confident that the introduction of the intervention is responsible for change in the outcomes measures in the time series if there are multiple time series, each of which receives the intervention at a different point in time. 37 This methodology is more appropriate, cost effective and practical than a cluster randomised controlled trial because usual care varies between the recruitment sites (negating the use of some sites as control sites only). A randomised controlled trial is also not appropriate because staff work across multiple sites and contamination could occur when staff who have been trained to deliver the intervention are allocated to treat a usual care patient. 35 39 This multiplebaseline design will detect whether the intervention is effective in one setting, but not in another (eg, it may be dependent on how departments are managed or which models of service delivery are used). 37 All sites are initially collecting data at all measurement points from patients who are receiving usual care as they proceed through treatment. This data collection before intervention implementation will provide a 'baseline' description of the underlying trends, that is, changes in the outcome measures during the course of a patient's treatment without the proposed intervention and any departmental and cyclical (eg, seasonal) effects to be estimated. 40 Rather than randomising individual patients to the intervention phase, sites were randomly selected to begin the intervention at different time points after usual care data collection. The data collected after introduction of the intervention will allow for the intervention effect to be assessed, while accounting for any underlying secular trends, 40 that is, the extent to which the intervention impacts on the changes in the outcome measures during the treatment period over and above what occurs during usual care.
The TREND (Transparent Reporting of Evaluations with Non-Randomised Designs) guidelines are being followed to ensure the following information is recorded: theories used and descriptions of intervention and comparison conditions; research design; and methods of adjusting for possible bias. 41 Figure 1 provides an understanding of the timing of intervention delivery and survey distribution. Figure 2 demonstrates how we are using the multiple-baseline method and when each site starts the intervention. Figure 3 provides a diagrammatic representation of the survey instruments, timing of intervention delivery and the content of intervention delivery.
Intervention content
The tailored educational intervention package consists of two individual consultations with a radiation therapist (1) prior to treatment planning and (2) prior to first day of treatment (figure 1). The intervention focuses on radiation therapists providing sensory and procedural information, and using anxiety reduction strategies with patients. During the first consultation, prior to treatment planning, radiation therapists identify patients' fears and anxiety and discuss topics related to the treatment planning procedure centring around the information patients require and any concerns they identify. 33 34 During the second consultation, prior to treatment, radiation therapists again identify patients' fears and anxiety and discuss information needs relating to treatment initiation and what to expect. 33 34 Each patient was asked to attend their treatment planning or treatment 30 min-1 hr early to allow time for the intervention to be delivered.
Strategies that are being used to detect anxiety and distress include: active listening and using open questions, responding to patients' emotional cues and adopting a patient-centred communication style. 42 If patients are experiencing anxiety or distress, the radiation therapist discusses how they are feeling and coping methods, and the patient may also be referred for psychological support if required. These techniques are standardised across sites and evidence-based literature describing these techniques are included in the study manual.
Settings
Participating sites are located in the capital cities of three Australian states, Perth, Adelaide and Melbourne. The sites were chosen because they are of varying sizes and in different socioeconomic settings. Recruitment started from the end of July 2012 and will be ceased at the end of May 2015.
Sample recruitment A consecutive sample is being recruited from each site within each of the control (usual care) and intervention phases. Women with breast cancer referred for radiotherapy are being recruited. Eligibility criteria: diagnosed with breast cancer and referred for a curative course of radiotherapy (>50 Gy equivalent), have not started treatment or participated in a treatment planning appointment, the treatment planning appointment is scheduled at least 2 days after recruitment, do not have cognitive impairments or psychiatric illnesses and are able to communicate in English.
Recruitment procedures
Patients are recruited following their first consultation with their radiation oncologist. After the patient is identified by the radiation oncologist, the research assistant assesses patient eligibility criteria and invites patients to participate. All patients who meet the eligibility criteria and attend the sites within the study period are approached. Women who are receiving sequential chemotherapy and radiotherapy as well as those who have been referred for radiotherapy alone are included.
Randomisation
Sites were randomly allocated to intervention initiation dates. The staggered switch from usual care to the intervention phase is designed to facilitate comparisons between the phases and ensure that any observed changes in the outcome measures are not due to extraneous influences that may occur at a particular point in time. 35 
Measures
The primary outcome measure is psychological distress measured using the Hospital Anxiety and Depression Scale (HADS). 17 The secondary outcome measures are (1) psychological distress measured using the HADS; (2) specific concerns about radiotherapy measured by the Concerns about RT scale; 43 (3) patient knowledge of radiotherapy measured by the Knowledge of RT scale; (4) patient preparedness measured by the Cancer Treatment Survey; 44 (5) Assessment of Quality of Life Survey (AQoL-6D) 45 and (6) Patient Health System Figure 1 Timing of intervention delivery and survey distribution (RT, radiation therapist).
Usage and Cost Questionnaire (PHSUCQ). Each of these measures is described below.
Hospital Anxiety and Depression Scale (HADS)
This scale is being used to measure psychological distress. It contains 14 items; seven items measure Anxiety (HADS-A) and seven measure Depression (HADS-D). These scores are combined to determine a total score (HADS-T). The HADS-T is well-established as a general measure of emotional distress in patients with cancer 46 and our previous work demonstrated that it is responsive to educational interventions. 47 A HADS-T cut-off of greater than or equal to 15 is indicative of high anxiety and/or depression.
Concerns about RT scale (C-RT)
This nine-item scale asks patients to identify how concerned they feel about specific aspects of radiotherapy (eg, work, side effects, equipment, impact on life and future) using a nine-point Likert scale. This scale has high internal consistency, achieving a Cronbach's α of 0.91, and adequate stability over a 10-day time period (mean Intraclass Correlation Coefficient (ICC)=0.60, SD=0.097). 43 Following reliability testing of this scale, it has been used in a further study with 120 patients and achieved a Cronbach's α of 0.86. 16 
Knowledge of RT scale (K-RT)
This scale asks patients to identify their current level of knowledge about different aspects of radiotherapy using a Likert scale. It is based on The RT Information Needs Scale previously developed by Halkett et al, 43 which has high internal consistency (Cronbach's α of 0.86) and adequate stability over time (mean ICC=0.55, SD=0.18). Following reliability testing, it has been used in a further study and achieved a Cronbach's α of 0.86. 16 Cancer Treatment Survey (CaTS) This scale on patient preparedness for cancer treatment was developed and tested by Schofield et al 44 and is theoretically based on the evidence for preparing patients for threatening medical procedures. It contains 25 items that assess sensory/physiological and procedural concerns. The subscales have high internal consistency (Cronbach's α>0.90) and the average interitem correlation for each subscale exceeds 0.3. 44 This scale was also sensitive to change following delivery of an educational intervention in the chemotherapy setting. 31 
Assessment of Quality of Life survey (AQoL-6D)
This scale is a reliable and valid measure of health status for clinical and economic appraisal. 45 48 It consists of 20 questions relating to independent living, relationships, mental health, coping and pain. A unique feature of the AQoL-6D is that the utility weights have been derived from an Australian population sample. Norms for the Australian population are available for this questionnaire. 49 PHSUCQ: This is a purpose built questionnaire that assesses the use of services within the health system and their associated cost to the patient. It also collects information about the use of medicines and complementary practices such as reflexology and acupuncture. Participants are also asked to identify whether they have private health insurance and whether they needed to take leave from work. Responses are open ended throughout this questionnaire.
Intervention costs
Additional costs are associated with the intervention programme. The main cost is staff time due to training and the one-on-one consultations with a radiation therapist prior to treatment planning and the first day of treatment. The costs will be quantified using the hourly salary of the staff involved multiplied by the time taken for training (one off cost for each radiation therapist providing the intervention) and the two consultations for each patient.
Training for radiation therapists Radiation therapists will be responsible for delivery of the intervention. For each site, a training programme will be implemented by trained communication skills educators following completion of the collection of data from usual care patients. The training consists of: (1) a communication skills workshop focused on eliciting and responding to emotional cues; (2) a radiotherapy specific workshop focusing on radiotherapy sensory and preparatory information and (3) a study manual outlining evidence based strategies for dealing with patient concerns.
Communication skills training
A recent systematic review of communication skills training programmes found that these programmes improve health professionals' communication skills in terms of conducting psychological assessment, interviewing skills, attitudes towards communicating with patients and health professionals' confidence in their ability to communicate. 50 The eliciting and responding to emotional cues workshop 51 will be used because this assists health professionals to detect patients' emotions and respond to them appropriately. During the workshop, radiation therapists have the opportunity to practice communicating with simulated patients (actors) who display different emotions and concerns. Radiation therapists are then provided with feedback by the facilitator, actor and peers.
Radiotherapy-specific workshop
This workshop focuses on training radiation therapists to prepare patients for treatment planning and treatment. During the workshop we provide radiation therapists with an outline of published evidence and outline the information needs that are highest for patients and how these information needs can be best addressed. 16 We then use an adapted version of Pendleton's 52 model of patient consultations to guide radiation therapists in relation to tasks they need to perform. We also provide a checklist that radiation therapists can use during consultations and give them the opportunity to practice their skills with a trained actor.
Study manual
An evidence based study manual has been compiled for radiation therapists to use as a guide. Within this manual we provide evidence-based literature 29 42 53 about communicating and the procedural and sensory information patients commonly desire. 11 16 We also provide a checklist that guides radiation therapists as they proceed through each of the consultations with the patients.
Quality assurance of the intervention
For each intervention consultation a checklist completed by the radiation therapist will assess adherence to the protocol and the radiation therapist's perceptions of the delivery, including the environment, interruptions, people present and completeness of information. All treatment planning and treatment consultations conducted for the intervention will be digitally recorded. Recordings of the first 10 intervention sessions for each site will be reviewed by the research team for compliance. Following this, 15% of all other recordings are being randomly selected and analysed by two trained reviewers to ensure the intervention is delivered as per the protocol. During the pilot study, a protocol for analysing these tape recordings was developed and trialled by two independent staff members. 31 Radiation therapists participating in intervention delivery are provided with routine feedback about the consultations during follow-up workshops and invited to participate in interviews about delivering the intervention.
Documenting usual care
Usual care prior to the start of radiotherapy varies between sites. Research assistants in each of the sites tape record 15% of usual care appointments with RTs in order to document the usual care that is provided. The research assistant informs the patient and RT (with their consent) to obtain a recording of what information is provided to patients. The research assistant documents, using a checklist, the content of the information provided.
Sample size requirements and power calculation Using a 5% significance level two-tailed testing of differences between two independent groups (usual care and intervention), a sample of 100 patients from the intervention and 100 patients from the control phase of the study would have 80% power to detect group differences between patients under these two experimental conditions of 0.40 SDs for the primary outcome measure. 54 This equates to 200 patients in total, 67 per site. Adjusting for a design effect of 1.66 (assuming an ICC=0.01 and 67 patients for each of the 3 sites), the required sample size is a total of 332 patients (166 in each of the two phases and 111 per site). Allowing for attrition of 20% from baseline to the second follow-up, 400 patients need to be recruited to the study at baseline, that is, 200 to each of the usual care and the intervention phase, respectively.
From our pilot data, a difference in reduction of psychological distress using HADS-T was at least 0.66 (SD=2) between the usual care and intervention groups, suggesting an effect size in the order of 0.4 is appropriate. While the study is conservatively powered to detect a small-moderate effect size of 0.4, it is hoped that the intervention will result in moderate (0.5) or larger effects. 54 
Data analysis
Non-parametric statistics will be used when appropriate. Recruitment bias will be assessed by comparing available demographic and clinical variables for participants with those who decline participation using t tests or Mann-Whitney U tests for continuous variables and χ 2 tests for categorical variables. Possible differential attrition will be assessed by comparing baseline characteristics of those who withdraw with those who remain in the study using t tests or Mann-Whitney U tests for continuous variables and χ 2 tests for categorical variables.
Intention to treat analyses
The effect of the intervention will be assessed by conducting multilevel mixed effects regression models (in Stata V.12), controlling for site-level clustering and incorporating a time by group interaction to determine whether trends across the three data points within the course of the patients' treatment differ between the intervention and usual care groups. 55 Multiple imputation methods will be applied to reduce the impact of missing data. The models will adjust for confounders and effect modifiers as necessary. Models will be fitted for the primary outcome measure (HADS-T) as well as the other outcome measures: specific concerns about radiotherapy, patient knowledge of radiotherapy and patient preparedness. Model assumptions, such as normality assumptions, will be tested and appropriate methods used to ensure assumptions are met.
Cost-utility analysis This analysis will be based on comparing the cost of additional resources required for the intervention, health services utilisation costs as recorded from the patients' medical notes and possible subsequent improvement in health outcomes (measured using the AQoL-6D). Health outcomes will be assessed in terms of QALYs. The cost-utility analysis will provide an incremental costeffectiveness ratio, expressed as the cost per QALY, representing the difference in costs and quality adjusted outcomes between the two groups of patients. 56 Analysis of health cost offset Health service utilisation will be captured using the PHSUCQ. The utilisation of services can be converted into direct monetary costs by using the fees charged for services outside of hospitals and information on inpatient and outpatient treatment costs in hospitals. A comparison of the cost of utilisation of medical services for the intervention and usual care groups will provide an estimate of the impact of preparatory information and associated reduction in distress on healthcare costs.
DISCUSSION
This study adopts a multiple-baseline method to implement a methodologically rigorous trial of an innovative intervention in which radiation therapists take an active role in providing sensory and procedural information and anxiety reduction techniques using a consultation prior to treatment planning and treatment at key time points during the patient's radiotherapy journey. It involves radiation therapists detecting patients' emotional cues and communicating with patients, tailoring sensory and procedural information and introducing anxiety-reduction techniques. The effectiveness of the intervention will be assessed in terms of psychological distress, patient concerns and knowledge about radiotherapy and patient preparedness. Not only has this proposed educational package the potential to reduce psychological distress, it may also reduce the overall cost of health provision to these patients because failing to meet patients' psychological and supportive care needs has been demonstrated to result in additional referral for psychological care and higher medical costs. 15 During this study we are measuring the health service utilisation by patients in both phases and will conduct a cost utility analysis to determine whether the patients in the intervention group experience better outcomes during and after treatment compared with the patients in the usual care group as measured by the incremental cost per QALY. If an effective, systematic approach to preparing patients about radiotherapy is shown to be successful and routinely adopted, it may also enhance patient uptake of radiotherapy, improve the patients' experience of receiving radiotherapy, improve selfreported health quality and health distress, and result in fewer hospitalisations and reduced health costs overall. 57 This research has the potential to change how patients are prepared for radiotherapy and the proposed intervention enhances the role of radiation therapists in educating and supporting patients. This research would be particularly beneficial if it could be extrapolated for other cancer sites to improve: treatment compliance, patient self-efficacy about side effects and toxicity management, and management of toxicity post treatment completion. The pilot study demonstrated that the intervention is acceptable and can be integrated into clinical practice. Furthermore, during the pilot study significant changes between the time points were found for the intervention group in comparison with usual care for both preparation and knowledge, and there was also a reduction in psychological distress for intervention patients over time. 33 34 
CONCLUSION
We believe that this is the first study internationally to systematically test an intervention to address patients' information and support needs throughout their radiotherapy treatment trajectory and reduce patients' levels of anxiety and depression ( psychological distress) prior to treatment initiation. The proposed intervention package uses an innovative approach, which optimises radiation therapists' involvement in preparing patients for radiotherapy prior to treatment planning and prior to treatment, to meet patients' information needs and reduce their levels of psychological distress. 
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